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Abstra ct
Flo od ofthe Cha71jiarlgRiv e r o n s u ュ-- m er Of198dis charged large aln O u nt Of m ate rialsjlltO
the East C hit-aSeal T血 e s eries of o c e all C Olo r r e m ote s e ns】ng data sho w edtht the
gre enish w ater ofthcplu m e.. e xte ndedto the e a st a nd fle w into theJapa nSea orlSeptelnbe r.
Altho ughthe o c e a ncolor m aybe affe cted by su spellded m atter丘･o r nthe riv er a=he m o uth,
fairly w ellc o n
l
eJatio nbetw e e nthe s e a-truth a nd s atellite chlor ophyllc oTIC e ntratior)sindicate s
thtchlor opl-yllco n c elltratio l-intheEastCl-in 且Se ais enlーaTIC ed bythe plu m e.
Eey w o rds :Ea stCh haSe a, Char)jiallgRiv er, Oc e a nCo]or, C h]orophy11
I. Intr odt)ctio n
C ha nj)a ngRiv e ris ol- e Of the]argestriv ersin the w o rlda nd abo ut10,00-50,0 00m 3 s
‾1
of 丘.e sll W aterisdis chargedto the Ea stC hhl aSe aOqirlg et al., 199S), 弧d 】arge a m o u nt of
dissolv ed a nd s uspe】-ded m aterials s uppliedto the Ea st Chin a Sea. He a vy r ain inthe
mid- Chin a o nthe stJ m m er Of1998c a u s ed o ne ofthe w o rstnoo°s ofthe s u rro u nding are a of
the Cha njlal-g Riv er･ Itis e xpected tha:t the discharged fre shw ater ar)d lTla[terials a)s o
in c re as ed duringthetiJT)e.
Oc e ar) c olor relT10te S ellSll-g S OlleOf the po w erful to o一s to dete ct thelarge riv er
dis charge. M ulle r-Karger et al･ (1988)u sed Co astalZor)e Colo rSc an 'ler(CZ C S)data to
sho wthe effe ct ofthp Am a z o nRiv erextel-dedto e ast, mi ddle ofthe At]al-tic Oce a n･ Ning
et aL(1998)des cribedgelleralpatte m of o c e an c olo rillthe EastClinaSe a witll relat]
'
o nto
the ge n er a】 cir c ulatio n, u s i ng the m ollthly to rn■po site of C Z C S data du ring 1978-1986･
Ocean c olor r e m ote s e ns o ris absentfor abo ut10ye ars a触 r the C ZC S, and the Japan e s e
Oc e a nColor aTld TelT)Per atu reSca n n er w as o n-bo a rd of Adv allC ed Ea r(h O bse rv aLtio】1
Satellite(A D E OS) hm c]1ed o nAugtJSt 1996and c olle cted abo ut$ 1n O nths ofglobal data,
Al tho ughthe A D E O Sw a s shtlt-do w n o nJu n e1997, N A S A Se aW iF Sw asla un ched o n
Septe mber199Sa ndthedatais av ailable shcether).
1n this paper, n l O ntlly c o 111PO Site SeaW iFSo ce all C Olordata of199Sw as u s ed to
一73 -
ide ntifytheplu m e of C hanjial-gRiv erintheEastC hin aSeaduringtheflo odperjod
2. M ethods
N A S Am o nthly chlo rophylla (he re a氏e r chlo rophyu) a nd n o r m aliz ed w ate r
le a v l ng radia n c e of555 n m w e r e11 S ed･ No r m alized w ate rle a vi ng radia n c eis tlle
w ate rle aping r adia n ce, w hich v arie s with in cide ntin c o m lngirr adi8 n Ce, n o rm al iz ed
to the extr a･te r r e stri alir r adia nc e･ Tho s edata ar epr o vided fr o m NA S A Godda1･d
Spa c eFlightCe nte r･ T he chlo r ophyl c o nce ntr atio n s w e r e c alc ulated fro m the ratio
of 418･ 490, a nd 560n m of w ate rle a v lng r adia n c ewi tha n e mpiric al r ehtio n ship
illdicatinghigh chlo r ophyu w ate ri8 gr e e n･ Ship
-
m ea s u r ed 母e a 8 u rfa c e chlo r ophyll
data w a sprovi ded fro mKago shim aUniv erjsty, Seikai Natio n al Fisheries Res e archln sthte,
Natio n alRe se ar chlrlStitute ofFarSe asFisheries a ndJapan M ete ologic al Agel-Cy1
3･ Distribtltio nofSatel)ite C hlo r ophyll
Figur e1 sho w edthe m ol-thly chlo rophy‖datadete cted bySe aW iFS･ The chlo rophyu
distributiol-indicatedthathighchlo rophy]1w ate r e xte ndedfro mthe m o uth oftheCl-a1'g]a ng
Riv erto the ea sti】-the EastChillaSe al Abo ut2 帽 l
･llil-e W aslo c ated o nly at123
oE o n
Ju n e, a lld m o v ed to 125oE o nJtJIy, a nd fu rther e xte ndedto12i
oE o nAugu st･ Du ringthe se
thre e m o nths
,
thehighchlor ophyJIplulT･ e m o v edto the e ast. Ho w e v er, o nSepte mberthe
plu m em o v edto the n o rthe asちflc w alongthe c o ast ofthe So uthKo re a alld m o v ed into the
Japa n Se a through the Ko re aStr ait(w ester n cha n n e] of TTsu shim a Str ait). .The high
ch)o r ophyll(>2pgr
l
)r egior)de cr e as ed ollOctober.
4･ Ac c tl ra Cy Of Chlo r ophyll Co l)CeJ)tratio n
A】tho ughthe s ateuite-deriv ed ch)or ophyllco n c e】-tratioll W asfairly w ellcorrelated with
the sea -tmth data hl the ope n oce an, pres et-C e Of s u spe nded s o】ida nd c o]or eddiss olv ed
o rga nic m a:terials are kno w to beil-terfered the chlor ophyllestiJT)且tion in the c o asta] are a
(Fuku shim a a ndlsl-iz aka, ]993)I In the EastCl血a Se a, Kiyo m oto et al.(199S)c o mpa red
O CTS dぬ witl- the past chlo rophyllm e asure m e nts and fo u ndthe ov erestim atio n of O C T S.
WaterIe av ing radian c e o l-55 run js kn o､ v n asngo od i'ldic ato r of hjghrene cta n ce of
suspendedrn ateria)s,thu sthe radia n c edistributior)s wereex a mined.
The distributio n of n o r m ali2:ed w aterle av IIlg r adia一-c e of55511】¶ deriv ed 丘
･
o nl
Se aWiFS data Sho w edthat thehighreLlecta】-c ew ater c o rr espo ndedto thehigh- ch]or ophyn
r egio n ar o u nd125
o
E a1.Jd 32
o
N duriTlg Winterperiod(Fig. ?). Sill Cethishjg]- ref)e ctar)c e
ar ea w as c o rrespo ndedto the sl- a]1o心 w ater are aoffthe C ha咽 1allg Rivet
.
m o uth o nthe
- 74 -
c o ntine ntalshelf,the str ol-g miⅩ11-g,du ringtlle Winterpe riod c ausedthe r es u spe n s･io nofthe
botto m s edinle nt alld in cre as ed the su spended m aterials･ 01=he o†l- erha nd, tl-ahigh
r efle cta 口C eW aterdistributed o n]y a】o ng the c oast ofthe C hin a a.1d Kore a, a nd･the high
SeaWiF Schlorophy一l w aterdo es n ot c o rre spo nded to the highr eflecta n c e w ate r.during
s u m mer･ Tlisi】ldicalesthattl-e suspe】-ded m ateria】s ar en ot inーPO rta ntfo rthe gr e e nish
w a土er T71a SS exte ndedto the mi dd】eto e a stoftheEa stChhl aSe adurillgthe 199Sflo od.
I.n orderto fu rther v eri8' the chlor ophyl】co n c e ntratio n s esti】n ated by the Se aW iFS,
ship- m e asur ed s e a s urfa ce chlor ophy一l dataillthe EastC hirlaSe a w a s c oI]ected 血ring the
springto s ulユー m e r Of1 9 98 and c o mpared withthe m o,.thlySeaW iFS chlor ophylldata(Fig. 3).
The co mparis o nh-dic ated that thereis 1-0large biasfo rthe chlo rophyll data a nd that the
Se aWiFS dataisfairly w ell_c o rr e spo ndedtothe a ctu a]s ea s u rfa c e chJo rophyl】c o n ce ntratio n s.
5. D is ctIS Sio r)
Sate]1ite chlorophyll datail-dicate sthatpTl, m e OftheC ha ngiial鳩 Riv er exte71dedto the
e ast;n the EastC hin aSe afr o mJu n e alld re a ched to the Ko re aStrait(w este m challn el of
Tsu shim aStrait)o nSeptcIT)berdu rillg1998whelthehea vy raill C a u sed s erio u sflo ods to tll e
riv e r･ Exte n sio n ofthehiglー Chlo rophyllpluln ei5far m or ee a st tha n the olle dete cted by
C Z CS1978-1996c o mpo site sho w l-by Nhs et a], (1998). U nfo rtu n ately, O CTS data w a s
only a[v ai】able 舟o m N o v ernber1996to Ju】1e197 a nd Se aWiFS data fro m】999is n ot
a v ailable yet, a ndyeal
･
-tO-yea r C O mPa ris o nisdifficult.
Itis c ertai】lthat theC hagilangr]V erp一u m e c o v ered la rge ar e aofth6 EastChin aSe a,
in chJdingthe w ate r ar o u nd Chejulslaユーd, a ndthe effe ct e xtelldedtotheJapa nSe adlrO ughthe
Ko re aStrait(w ester ndla n n el of Ts u shilTlaStr ait). 1tis kn o wnthat the decre as e ofthe
salillity m ayha v e affe ctedto the]o c alfisheries .
DistributiorLSOfthe JI Or m ali2･ed w ate rle a vlng r adiallCe Of 555 111Tljr)dic ate that the
w aterirlt]1 eP)um e didTI Ot SllO Whighref(e ctall C e a ndthatthe s u spe nded m ateria】sfro 171the
riv e r ar e n egligib]e･ Fairly w ellc o rrelatio】.betw ee nthe s ate]]ite a nd ship ch一o rophyll
il-dic ate sth
'
at the plu m eis a ctu allyhighchlo rophyllw ater･ Itis n otkn o wnho wthe high
cl-1o r ophyllw as m aintain ed du rillgthe plu m eextended to the ea st. The tin】escale ofthe
plu m eis atle asto n em o nth, alld itis unl ikelythatthe n utrjeltS C O ntaiJled in the w a-terofthe
Cha ng]la ng rlV er C ar, m aintain thehjghchlor ophyl】･ The exte n siol ”fthehigh chlor ophyll
plu m e m ay a一so affe ct to 血e e co syte min the EastChin aSe al ltisfurthe r expe cted that
s u cha n e v e ntm ay aqect tothe e c o sy tel-1 0ftheJapal-Se al
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Figur e1 Chlo r ophyll distribtltior)il- the EastChillaSea丑･o m M ayto October1998 dete cted
bySe aWiFS･ Higha nd lo w co n c e ntratio n;of ch]orophyll is e xpr ess ed asbright and da rk
c olo r
,
r e spe ctjv e】y, ar)d black ar e ailldic ateslalld ar)d clo uds.
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Figure2Ch]o rophyl](upperpan els)aT)d】-or]Tlalized w aterle avir)gr adiallC e Of55 5n m(一o w er
pa n els)in the EastC hhlaSe aor)AugustaTld No v ernber,]998. High a nd lo w c orlC e ntratio n s
ofchlo r ophyllis e xpress ed asbright and darkc o】o r, r e spectively. High a nd lo w n or m aliz ed
w aterle aving r adiarlC e王s expr ess ed a占dark a nd bright color, r e spectiv e]y. Bla ck are a
jlldic al,e sland and clo uds.
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of ship ch一or ophyll co n c e ntratio n a nd Se aW iFS chlorophyll
co l一C elltr atiorlS･ JMA, Enyo, Kago, a]-d Seikai il-dicate the Japa n M eteologic al Age n cy,
N&tio ll aRes e arch l-Stitute ofFarSea sFishe ries, Kago shim aUl-iv ersjty, a ndSeikal
･
Natio n al
Fisherie sRes ea rch lmstitute .･ Nu mbe rs aRer
山 M リ ar e也e n u mberofthe m o nth oftheye ar･
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